In general there were no classification problems when four or less chro mosomes went to one pole.
But when five, six, or seven chromosomes were found at the two poles there was often no clear indication where one nucleus stopped and the other began. Consequently the two categories 5:7 and 6:6 were tabulated together. Also the expected frequencies of 12:0 and 11:1 were so small that they were also scored together. Of the 10,068 chromosomes involved in the 839 dyads studied, 427 (i.e. 475-48, since 20% of the micronuclei (96) are chromatids) were distributed to positions other than the two poles.
In summary it is noted that one percent of the cells do not form dyads and of the 99% that form dyads 4% of the chromosomes are not included in the daughter nuclei.
In spite of these observed deviations from the major premise, the variation from the expected is within the limits of probability and it is concluded that the chromosomes are distributed at random to the daughter cells in the desynaptic plants.
A few other abnormalities were seen at this stage but their frequencies were very low. Two cases of chromatin bridges ( Fig. 15 ) and one instance of a dividing chromatid (Fig. 18 ) were observed.
Second meiotic division
The behavior of the chromosomes during this division is essentially normal in both the synaptic and desynaptic plants and there were no significant dif ferences regardless of the number of chromosomes involved . The chromosomes were much longer and more difficult to count than in the first division, and it was usually difficult to count all of them with certainty . However, all numbers were encountered and they appeared to be found in approximately the expected frequencies.
It is clearly seen that nuclei with only one chromosome divide normally (Figs. 19, 20 where Pg is the probability of recovering a genome in any numerical group , n is the total number of chromosomes, and x is the number of chromosomes in a given group above the genome number. This formula was used to determine the Pg values in Table 2 . Also given in this table is the percentage of the various groups, and the percentage of each group containing a genome . From these data it can be calculated that 61.3% of the cells produced should have six or more chromosomes and that 17% should contain a genome .
Assuming this 17% to be the only cells capable of division the expected frequencies of the different chromosome numbers can be ascertained by multi plying the percent with a genome from each group by 5.88 or 1/0.17. These values and the total observed percentages are given in Table 4 . Also in this table are found the observed numbers of all groups for each of the three desynaptic plants. Table 4 . Chromosomes numbers at microspore division * The expected % of microspores with 11 and 12 chromosomes were calculated together as explained in the text.
The observed percentages are rather similar to the expected but a rather high percentage (2.4) of cells with less than six chromosomes was found (Figs. 29, 30) . Also a few cells with more than 12 chromosomes were seen (Fig. 37) .
Chromosome deficiencies in the microspore division of Tradescantia were previously reported by Conger (1940) but no deficiencies greater than one chromosome were found. Conger concludes that these rare deficiencies are the result of unequal segregation in the second meiotic division. This is based on the proposal of Sax and Edmounds (1935) that the chromosomes of one division condition the cytoplasm for the next. Therefore it would be the second division following the non-disjunction in which the deficiency would become lethal. This does not seem likely in this study since it would require rather pronounced disturbances in the second division to produce microspores with three chromosomes, whereas this division is essentially normal in the present study.
The morphology of the chromosomes in the desynaptic plants (Figs. 31,  32 ) was similar to that of the synaptic sister (Fig. 33) in the majority of the cells. However chromosomes smaller than normal were occasionally seen (Fig. 34) as well as half chromosomes (Fig. 35) . The latter can be explained as the result of a misdivision of the centromere.
A few other irregularities were seen (Fig. 36) .
Anaphase and telophase appeared normal but only a small number of cells were studied.
Fertility For pollen analysis anthers
were collected approximately twelve hours before normal dehiscence. Pollen was teased from the anthers in an excess of acetocarmine and a cover slip gently applied. Slides thus prepared were systematically sampled and the spores were scored either as full or empty.
The results of these studies are found in Table 5 . (Richardson, 1935) , Secale (Prakken, 1943) , Nicotiana (Clausen, 1931) , Zea (Beadle, 1930) , Gossypiuon (Beasley and Brown, 1942) , and Triticum (Li, et. al. 1945) in the medium-strong group and Datura (Bergner, et. al. 1934) , Alopecurus (Johnsson, 1944) and Tradescantia (pre sent report) in the completely desynaptic group.
The second similarity is regular pairing of the chromosomes in early prophase followed by desynapsis during late prophase. This is clearly demon strated in Zea (Beadle, 1933) , Crepis (Richardson, 1935) , Pisum (Koller, 1938) , Secale (Prakken, 1943) , Triticurn (Li, et. al. 1945 ), Gossypiu;n (Beasley and Brown, 1942) , Alopecurus, (Johnsson, 1944 ) Alliunz (Levan, 1940 and Triton (Book, 1945) . Unpaired segments in early prophase were reported in Runzex (Yamamoto, 1934) , and Avena (Huskins and Hearne, 1933) but it was pointed out by Prakken (1934) that the drawings published by these workers showed clear evidence of pairing of some of the chromosomes.
Tradescantia repre sents one of the most extreme examples known of asynapsis, however, since the chromosomes could not be studied at early prophase there remains a possibility that they were paired at that time.
The most obvious difference between the second and third groups is that one has a variable number of bivalents while the other is almost completely without.
It has been shown by Li and coworkers (1945) that in Triticum bivalent formation is greatly influenced by temperature, and in Secale Prakken (1943) has suggested that soil and air humidity has an effect. Eklundt Ehrenberg (1949) also suggests evironmental influences in Uhnus. All of these plants were in the medium-strong group and it is quite possible that much of the variation observed in this group is the result of environmental influences.
Apparently those genotypes that are completely desynaptic are either not influenced by the environment or the environmental range necessary to induce pairing has not been encountered under the conditions in which they were grown.
Laboratory experiments should be established, especially for soil moisture and temperature, in an attempt to determine if there are two phenomena involved, or if it is only an extreme case of a similar reaction.
Another striking contrast is the behavior of univalents at MI and AI. In the medium-strong group a metaphase plate is always formed and in most cases some univalents migrate to the plate and divide during Al, whereas in the complete group a metaphase plate is only rarely formed (Allium) and univalents seldom divide during the first division. It is likely that the absence of a metaphase plate is associated with the absence of bivalents at MI and that Allianz may be the product of an entirely different system, possibly associated with apomixis.
Also the division of univalents at AI seems to be associated with the formation of a metaphase plate, either by affording the forces necessary to separate the centromeres or by slowing down the process so that the univalents have time for division as suggested by Johnsson (1944).
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However, it is seen in Tradescantia that a metaphase plate is not always necessary for the division of univalents. The behavior of the chromosomes in the second meiotic division is also quite different in the two groups. In the completely desynaptic group the second division is almost always normal, whereas in most of the members of the medium-strong group anaphase and telophase is extremely irregular, having a large number of lagging chromosomes. This is very probably associated with the division of the univalents at AI.
Other irregularities of some desynaptic plants are abnormal spindles at A-TI, micronuclei and excessive microspores at the dyad and tetrad spore stages.
The behavior or micronuclei in the completely desynaptic group is of some interest and there seem to be three patterns; 1) Micronuclei at the dyad spore stage but none at the tetrad stage (Alopecurus and Godetia). 2) Micronuclei at the dyad stage and a similar number at the tetrad stage (Tradescantia). 3) No micronuclei at either stage but an excess of microspores at both (Datur4z). This suggests that in Datura all chromosomes retain the metabolic activity necessary to produce microspores whereas in the other species there is a distinct physiological difference between chromosomes included in the nuclei and those excluded. In Alopecurus and Godetia micronuclei are either absorbed by the cytoplasm or included as an active member of one of the nuclei during the second division, but in Tradescantia they retain a similar condition from TI to the tetrad stage.
The available evidence strongly suggests that chiasma formation is the major, if not the only, factor involved in desynapsis. It has been suggested by Ehrenberg (1949) that crossing over may involve the breaking and reunion of protein chains in which proteolytic enzymes are involved. Thus the absence of a certain enzyme may interfere with this process. Such an idea fits very well with the simplicity in which desynapsis is inherited as well as the environ mental influence on the chiasma formation. At any rate desynaptic materials should prove extremely valuable for studies of one of the major problems of cytogenetics-the physiological causes and changes involved in chiasma for mation and crossing over. Summary 1. A segregating population from a cross of two entries of an unidenti fied Tradescantia from the Edwards Plateau of Texas produced desynaptic plants in a ratio of one in ten.
2. Three desynaptic plants were found and all chromosomes were com pletely unpaired in the first division, however, stages earlier than diplotene were not studied. 3. No equatorial plate was formed at MI and the chromosomes were distributed to the daughter nuclei at random during anaphase and telophase . Univalents occasionally divide and both chromosomes and chromatids were frequently excluded from the daughter nuclei .
4. Dyads were normally formed but triads were found in approximately 1% of the cases.
5. The second division proceeded normally for the chromosomes in cluded in the nuclei regardless of the number . However, those excluded in the cytoplasm as micronuclei were found to persist in an unchanged condition.
6. Tetrads, hexads and micronuclei were found in the expected fre quencies. 7. Assuming a complete genome to be necessary for the first somatic division of the microspore, the expected percentage of microspores with dif ferent chromosome numbers was calculated.
It was very close to the observed, but a rather large proportion of deficient microspores (2.4%) was found.
8. The microspore division was regular and except for the chromosome number, an occasional small chromosome, and one case of a telocentric half chromosome, was similar to the synaptic sister.
9. Pollen fertility was essentially as expected assuming a complete genome to be necessary. 10. The desynaptic plants were female sterile but apparently male fertile. 11. A review and discussion of the similarities and dissimilarities of desynaptic plants were made, and the relationship of all to chiasma forma tion noted. 
